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EFFECTS OF GAMMA RADIATION EMITTED BY COBALT 60 ON OVULATION,
F'MIETﬂTiou ;» AND EMERYONAL DEVELOPMENT OF THE FROG
A, V. Voyno-!asenetskiy

Doklady Akademsi Nauk SSSR
Vol 100, Fo 2, 1955

The methods of artificially inducing ovulation and of artificial ig-
semination, as developed by Kashchenko in Nemilov:s laboratory, were useg
to study the effects of gamma radiation emitteg by cobalt 60. Female frogs
vhich bad ova in their ovaries in the winter but were not Yet ready for
fertilization, and males which &lready had mature spermatozoa were gubjected
to irradiation with gamma rays. The source of the radiation vas Co%0, Over
a8 period of 48 hours, the exposed frogs received a sublethal dogse of between
6,800 and 7,500 r.

In the first serieg of experiments, on the second day after irradiation,
a hypophys is suspension was injected into the abdominal cavitieg of the fe-
males to induce ovulation. In ope case, a suspension of triturated nyporhyses
taken from two other irradisted females was injected into the abdominal cavity
of an irradiated female, Tp a second case, ap irradiated fema)e vas injected
with a suspension of hypophyses taken from nonirradiateq females. Inp a thirg
case, a nonirradiated, healthy female wag injected with a Suspension of hy.
pophyses taken from irradiated females, Finally, in the fourth case, which
served ag & control, a nonirradiated female vas injected with a suspension of
hypophyses taken from conirradiateq females,

After 48 hours, the hypophysis-suspension injections were repeated in the
same combinatiors , Forty-eight hours arter the second injections, the abdominal
cavities of the irradiated femajes were dissected and the results of the de-
scribed experiments were recorded.

The experiments showed that, urnder the conditions of our experiments, the
process of ovulation ig the lrradiated frogs wag ot suppressed and that there
vere not even any quantitative chacges. 1n all three combinations, in which
irradiated female reciplents or hypophyses takep from females which had been
irradiated were used, the spead of the ovulation vrocess and the quantity of
Oovulated ova were identical with the came factors in the eontrol animals .,

The same results were obtained in the second series of experiments in which
the process of ovulation was induced 12 days after irradiation.

The egg celis which ovulated under artificial conditions vere found suit.-
able for fertilization experiments. For this Purpose, it was sufficient to
open the uterine rortion of the oviduet, remove the €gg cells from it, and
immerse them ig vater containing Spermatozos {the latter were obtained by
crushing testes in the vater)  The consummut ion of fertilization 18 easily
determined by the speed with which the animal poles of the €gg cells turn up-
wards, since this happens to a significant degzee more rapldly in the case or
fertilized ova than in thay of unfertilized ova.
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Artifietal Tertilization ¥as carried out

Group T, (Control ova from a notirradiate
had been induceq by the ingection of o suspens i
nonirradiateq females, ang Spermatozoa from a p

n the followlng combinationg s
d female, Ovulation in which
ophyseg taken from
onirradiateg male
Group IT, The Bame type of ova as Group I, and Spermatozoa frog an
irradiateg male

Group 1v. The same type of ova ag Group IIL, ang SPermatozoa from a non~
irradiated male

Group V. Ova from a n
induced by the

and spermatozog

onirradiateg female, ovulation ip vhich had beep
injection of & Buspension of h

Ypophyses from irradiateg females,
from a nonirradiateg male

Group VI. The same type of ova as Group V, and spermatozosn from an
irradiateg ale

Group VITI. ova from an irradiateqd female, ovulation in which had been
induceg by the injection of a suspension of hypophyses from irradiated femaleg )
and spermatozea from an irradiated male

Group VIII. The same type of ova as Group VII, ang Spermatozoa from g
ponirradiateg male

Fertilizat

ion experiments 9 and
all combination

16 days after irradiation
S, and for both period

showed that, in
S, fertilization Occurred in g completely
normal manner. Ip all instances, there was almost 100 percent fertilization
of the ova {gee Table 1, appended),
tion, the fertilization

Ccnsequently, as in the pr
ot disrupted by ionizing radiation of the
however,

Process was n

indicateq dosage. This situation cha

oup I, the four-cell blasto-
the average by 87 percent 3 the neuruls
Urving of the embryo

3 and the free-aviming stage by 75 Percent,

le was irradiated before ovulation was ip.
tion wag induceqd by the injection of bypophysesg
y» anod fertilization was carried out with norma} 8perma-
survival wag significantly lower. 1In this &roup, only 65
TYOs reached the four-cell blagtomere stage; 55 Percent, the
52 Percent;, the firgt movement stage; and 34 bercent, the free-

bercent of the emp
neurula stage;
swimming stage.

In Group II, in which the female was tormal, and ovulation was induced ip
her by norma) hypophyses, but fertilization of the u.a was carried out with
spermatozoa taken from irradiateqd males, the free-svimming stage was net reached
by any of the embryos, The four-ceil blastomere stage was reacheq by 55 per-
cent; the neurula stage, by 13 bercent; and the Tirst movement stage, by only
6 percent of the embryos.
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St111 lower Tesults vere obtained in the cases where fertilization was
carried out 16 days after the irradiation of the animals. 7Tp Group IV, the
Process of development stopped at the neurula stage, and, even then, only 15
Perzent of the ova reacheg this stage. 1In Group II, only 7 percent reached
the neurula stage.

In Group V, in which ovulation was induced in normal females by hypophyses
taken from irragiated females on the tvelfth day after irradiation, aend ferti-
lization wag carried out with vormal spermatozoa, the Process of development
also stopped at the neurula stage, and only 19 percent of the ova reached this
stage. Only 66 percent of the ova reached the four-ceil blastomere stage, con-
trasted with 9§ percent in the case of the control group. Less clear-cut, but
nevertheless discernible, ig the dependeuce of embryonal development on the kind
of hypophysis which induces ovulation. The dependence [on the state of the hy-
Pophysis] 1s algo 5een in cages where ovulation is induced on the day following
irradiation of the hypophysis .

The effect of the disruption of the function of the hypophysis on embryo-
8enegls can also pe observed in other groups. For example, this is evident
from comparing Group II with Group VI ang Group IIT with Group VII. It can
thus be seen that embryogenesis is more strongly disrupted, other conditions
belng equal, when ovulation is inducegd by hypophyses taken from irradiated
females.

More pronounced harm to the Process of embryogenesis is encountereq in
the combination useq in Group VII, where both spermatozoa ang ova are derived
from irradiateg frogs and ovulation ig induced by injection of the hypophyses
of irradiated frogs.

The data Presented show that serious disruption of embryogenesis occurs
when either the males or the females have been irradiated, However, after
equal doses of irradiation, the destruetive consequences of the irradiation of
the male are more clearly expressed and appear earlier than the consequences of
the irradiation of the female,

Inasmuch as the spermatozoa are at a mature stage at the time of irradiation,
it can be assumeg that Ienetrating irradiation has a Jirect harmful effect on
thems~ The ova, under the corditions of the experiments, were still not ready
for fertilization at the time of irradiation, and their maturation occurred
after irradiation, Ip this case, damage to the function of the maternel organ-
ism was [more] signifiecant,

Without denying the direct harmful effect of Penetrating irradiation on the
ova, which is attested to by the fact that embryogenesis was disrupted in the
combinations in which irradiateg females took rart wvhile the hypophyses iadue-
ing ovulation in them were normal, we should acknowledge the substantial role of
damage to the function of the hypophysis. This is evident from the fact that
to disrupt the process of embryogenesis, it is sufficient that the hypophyses
used to induce ovulation in &any particular combination be taken from irradiated
frogs. In this case, although the ova have not been subjected to the action of
penetrating irradiationy they, nevertheless, seem to be defective because their
ovulation has been induced by irradiateg hypophyses.
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It can be concludeq from this that
of the hypophysis has an effect not onl
Process of ovulation, ‘1.e., the speed o
ova, but also on its qualitative
doses of irradiation
qualitative aspects s

» under normal conditions » the function
Y on the quantitative aspects of the

T the process and the number of ovulated
-8pects. The quantitative aspects, with the
used in thesge experiments, are not disturbed, but the
uffer geverely, Therefore, 1t must be recognized that one
of the mechanisms which disTupts embryonal development, and which occurs even

outside of the maternal organism, is damage by penetrating irradiation of the
function of the maternal hypophysis.

[Table 1 foliows: ]
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Teble 1. Survival of Embryos (%)

Pertilization 5 Days after Irrsdiation Fertilization 16 Days after Irradiation

L-ce11 Free- k-Cell Lateral Free
Blastomere Swimming Blastomere Reurula Movement Swimming
Stage Stage Stage Stage Stage Stage

87

56

58

65

76

61

38

66
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